as narrow as 2 3 -*~ are made. Interface quality in relation to alloy clustering and abruptness in change of Al-content is characterized with the aid of luminescence spectrum measurements. A remarkable agreement is found between the experimental n = 1 electron to heavy hole transition energies and those which are calculated with the simple rectangular well model. The results indicate that the A1 content changes at the interfaces over less than are unit cell.
Modulation doped heterostructures were made in the same growth conditions as used for the quantum well growth. Results of Hall mobility measurements and preliminary FET characteristics are shown.
1. Introduction. -GaAlAs-GaAs multilayer heterostructures have recently become a subject of intensive study. Fundamental aspects, such as the study of a 2 D electron gas at an abrupt heterojunction interface and practical applications, such as the 2 D electron gas FET and quantum well lasers, are of great interest. MBE is now the standard growth method associated with abrupt and high quality interfaces. An alternative for this technique may be metal organic vapour phase epitaxy (MO VPE) at atmospheric pressure, attractive because of its simplicity. We have grown by MOVPE, using the same grodth conditions, both quantumwells to check the achieved heterojunction abruptness and its quality by photoluminescence, and single period modulation doped heterostructures to assess the mobility enhancement and show the feasability of a heterojunction FET with this material. The bandgap of GaAs a t 4 K is 1.5192 eV. The band d i s c o n t i n u i t i e s a r e 3 ) :
( 4 ) w i t h p = 0.85 f o r t h e conduction band and p = 0.15 f o r t h e v a l e n c e band.
FIG
. 2 : C a l c u l a t e d r e l a t i o n between emission wavelength and GaAs w e l l w i d t h , c o r r e sponding t o t h e n = 1 elect r o n t o heavy h o l e t r a n s it i o n f o r a r e c t a n g u l a r w e l l w i t h Gao 46Alo 54As b a r r i e r s . I n o r d e r t o e s t i m a t e t h e a b r u p t n e s s i n change of Al-content a t t h e i n t e r f s c e s , we have grown a l a y e r of Ga A 1 A s c o n t a i n i n g f o u r GaAs l a y e r s of 30 A , 45 1, 70 % and 100 % thickness17~ig").
The A 1 mole f r a c t i o n x was found by double X-ray d i f f r a c t i o n t o be 0.54. The t h i c k n e s s e s o f t h e l a y e r s a r e deduced from s t e a d y s t a t e growth speed determined by s t e p measurements on t h i c k e r l a y e r s of GaAs and GaAlAs i n which p a t t e r n s were s e l e c t i v e l y e t c h e d , and from SIM depth p r o f i l i n g o f a t e n p e r i o d 30 % w e l l 30 61 b a r r i e r GaAs -Gag 46A10 a4As s u p e r l a t t i c e on t o p of a 100 1 w e l l 100 h a r r i e r s u p e r l a t t i 6 e whi6 showed a genuine 3 t o 1 0 r a t i o o f l a t t i c e p e r i o d s .
The r e s u l t o f t h i s l a s t measurement d i s c o u n t s t h e p o s s i b i l i t y o f a growth r a t e v a r i a t i o n when t h e i n t e r f a c e i s grown, l e a d i n g t o , f o r example, an e x t r a t h i c k n e s s of GaAs which would a l t e r t h e 3 t o 10 r a t i o o f l a t t i c e p e r i o d s .

FIG. 3 : Four GaAs w e l l s
of d i f f e r e n t s i z e s grown i n one sample.
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Fortunately, a measurement of lattice periods does not require such a high resolution as a direct measurement of interface abruptness by SIMS. As Lt increases, the luminescence peak shifts to a shorter wavelength for a given well width d. 
